A mudflow-like deposit resting on the bottom of the East Gorgonum Crater (Mars; 37.4°S, 168.DOW) may provide new insight regarding the debate on the existence of water over the Martian surface. Because water in a mudflow is confined to a porous medium, we analyse this case from the perspective of non-equilibrium systems. Fluids confined to porous media behave in a special way, the system being ruled by kinetic restrictions, which alter the expected thermodynamic equilib rium. These non-equilibrium conditions allow the existence of pure I iqu id water to temperatures as low as -40°C, and even less if the system includes brines. Thus, application of the triple point diagram of water on the Martian surface may constitute a simplistic approach if we are dealing with confined, and yet moving, water in the form of a mudflow. We further suggest that the V-shaped channels excavated alongside the mudflow may have been caused by water rejected by syneresis from the moving sediment. We finally indicate that the series of deeply entrenched channels and debris aprons that occur only in the northern half of the crater might be related to the regional slope, which decreases in altitude to the south.
Mudflow deposits in East Gorgonum crater: thermodynamic consid erations
Mudflows are common in arid and semi-arid regions that receive short but intense rainstorms ( 
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Other related phenomena in East Gorgonum Crater
We suggest that the origin of the deeply entrenched channels bounding the Gorgonum mudflow deposit (Fig. 1 b,c) may be related to syner esis-type phenomena (separation of a liquid from a gel; or in this case, from a fluidized sediment). If, as expected, a mudflow laterally leaks water during movement, then lateral water-excava ted channels may form (Fig. 2) . In turn, this water may both promote rapid erosion and sediment transport of fi ne unconsolidated sediments. In the Gorgonum case the erosion chan nels are not much longer than the associated mudflow (Fig. 1b,c water, part of it would remain as such during the downslope movement of the mudflow. Moreover, as the mudflow advances, more liquid water would be laterally rejected and added to the system as a result of syneresis (Fig. 3) .
The steeper the slope (as in Gorgonum) (Fig. la) , the higher the energy of the running water, and therefore, the dee per the trenches (V-type channels) that can be excavated in the unconsolidated sediments ( Fig. 1 b,c) .
Finally, inspection of the crater image ( Fig. la) (Fig. 4) , which is also observed in the northern faces of canyons in the so-called Gorgonum Chaos, some 100 km to the west of the crater (Malin Space Systems, 2001).
Conclusions
The physics of non-equilibrium sys tems offers an alternative view regard ing the debate on the existence of liquid water over the Martian surface.
We provide theoretical evidence sug gesting that liquid water can defy thermodynamics rules, providing that it is confined to porous media (as we would expect within a mudfiow). 
